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(54) RUBBER COMPOUND CONTAINING OUGOMERIC SILANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the sulyect compound containing a rubber, a filler on occasion, a 
rubber assistant and an oligomeric silane, and useful for a tire having a specifically low rolling resistance 
and increased kinetic and thermal stabilities. 

SOLUTION: This rubber compound containing an oligomeric silane contains (A) a rubber. (B) a filler on 
occasion. (C) a rubber assistant and (D) at least one silane of the formula: R1R2R3Si-X1-(-Sx-Y-)m-(- 
Sx-X2-SiR1R2R3)n [R1 to R3 are each a 1-180 alkyi, alkoxy, a 6-120 aryl, etc., capable of containing 
O. N or S on occasion; XI. X2 are each a linear, a branched or a cyclic and on occasion unsaturated 1- 
120 alkylene; Y is a linear, a branched or a cyclic and on occasion unsaturated 1-180 alkylene. etc.. 
allowed to be substituted by a 5-120 aryl. etc.. and contains O. N or S on occasion; (m) is 1-20; (n) is 
1-6; (x) is 1-6]. The component (D) is used by 1-15wt.% based on the used amount of component (A). 
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RiR2R3Si-Xi-(-Sx-V-), 

\^tCe-^Ci2T'j-)U. C6-c,2rij-;i^;t=*f>-. c 
7 -C J 8 7*;k^;l^r U -yl'* ;tJiC 7~C j e TJi^^fl-r U 
-/Pjr^i^5r*t>L, fiL*R''-R3<r):*-^<i:ilffl 
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[0002] i&m^tirztxT-v i^:^mmi:^-ti>Mm. 

, T 3-n y M-^tfipl^ 2 5 3,365 

-^•(3 -1. ~ h n r S y 5 's;- X t -ri. h T- U X K# 

LV\ S7^ci)t|l^WffS4 .690.965 ^tfO:^ h O V T 

RiR2R3Si-X'-(-Sx-Y-)„ 
R'. R2at^R3(4|R|-tU<(4fflS^'). *»o 
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Rm^'ifdfzi^cojTmi^zMiximii£7t^-'<y • 

>f yl^ ( Houben Weyl ) , ?( b— ■ rVl/ • :;f;l/>y'z. 
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[00 23] ±iS<73:7 ^ ^ Ttlifi-^ 
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% 



[00 34] mmm2 

(EtO) 3 Si -CH2 CH2 CHz - (S4 -CH2 CH2 -O-CH2 -O-CH2 CH2 ) n-S4 -CHg CHg CH2 -Si (OEt) 3 

n=3 



mm 1 (Tyjj'mz^-^fz. m^miti- h u i 7 g 

nrohVPh Uxh^i^i^^y 183. 9g (0.765 
SLt/f'x ( 2-;^pnxf';i/) ^^wl^-e-zH 9 7. 
5g ( 1. 1 4 2^:;l') tKm^^fz. 5 0 0iiiPa'S (2 

[00 35] itm^^ : 
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(EtO) 3 Si -CH2 CH2 CH2 - (S4 -CH2 CH2 -0-CH2 -O-CH2 CH2 ) n-S4 -CH2 CH2 CHg -Si (OEt) 3 

n-4 



g ( 1 . 2 5 ^fi ) ^mn 1 2 0 g ( 3 . 7 5 ) . 3 

-^nnrntVl/hUxh^^ri^v'^y 1 20g (0.5^: 
S.t/'t x ( 2-:?'Pnx^;l ) 7|;;l/V-y|^l 7 3 g 
( l^Ji^) tKm^-^fz. SSOmPa s (2 5*C) COf^ 

&i:-^^im^com3 5 1 sm^htLfz. 
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(EtO) 3 Si -CH2 CH2 CH2 - (S4 -CH2 CH2 -O-CH2 CH2 -O-CH2 CH2 ) n-S4 -CH2 CH2 CH2 -Si (OEt) 3 

n=2 

1^4] 



g (0.7 5^;!/) ^x^y-;l.'5 0 0ml4^T«ll7 2 
g (2.2 5^;l-) . 3-^nprubVPhUxh^>'i^ 
^yi 20.2s (0.5^;l/) S,tA'l,2-fX (2-^ 
nnxh^>-) x:^y9 3. 5 g ( 0. 5^;l.) tSUBS 
"tfZo m^(^iA2 2 3 g:^^W^ix/wo 

[004 1 ] TU^^W : 

[0042] 

(Et0)3 Si -CH2 CH2 CH2 - (S4 -CH2 CH2 -CH2 CH2 -CH2 CH2 ) n-S4 -CH2 CH2 CH2 -Si (GEt) 3 



[0043] mmm5 
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H 


S 


Si 






32,2 


6,9 


41.7 


4,6 


% 


mmm 


32. 4 


5.9 


41.2 


4.4 


% 





C 


H 


S 


Si 






31.3 


5.6 


43.9 


3.8 


% 


mmm 


31.3 


5.6 


41.6 


4.0 


% 





c 


H 


S 


Si 




ft JIM 


35.1 


6.4 


37.4 


5.5 


% 




35.3 
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36.5 


6.0 


% 
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H 


S 
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36.8 


6.0 


43. 6 
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36.7 
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4.7 
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[004 7] 
Ca6] 



A* B* C D 



£-SBR Buna EM 1712(HULS) 


103 


103 


103 


103 


103 


103 


E-SBR Buna £1 1500C0(JLS) 


25 


25 


25 


2b 


25 


25 




80 


80 


80 


80 


80 


80 




2 


2 


2 


2 


2 


2 




5 


5 


5 


5 


5 


5 


tx^ty V^RJVulcanox 4Q20(BayBr) 


1 


1 


1 


1 


1 


1 


M^fbBSJtffJVulcanoK FIS(Bayer) 


1 


1 


1 


1 


1 


1 




1.5 


1.2 


1,2 


1. 


2 0 


0 


CBS, Vulkacite CZ(Bayer) 


1.2 












'y@|«rfPttjJ!S'iiM»2. 2a6,577^*C 


1 


0 


0 


0 


0 




0 


0 


1 


0 


2 


0 




0 


0 


0 


1 


0 


2 


DIN53. 529<r J:^190T;'C(^>45»a<O 


84 


90 


% 


96 


100 


100% 



[0048] mz^i Ait^COHmmW)^ 1 9 0-C-C'F 
rank-Vulkameter DIN 53 529. Bayer Syst 

:km(^%ttxmht. Vt':-X^^Mmi^mi,z'R^Lfz 

mmmzMmt, ^Lxi&^mimm^zyf's^^^iiamm 

Lxmmtcm^Am(:>tihztt,tmhi)^xhi>. 
10 0 4 9] mmn 

Tti(r>^t^mif^^m-^m'pizx 1 4 o'cx-sj^mz 



s^mmmbfz. mmz<xmmmi:5 0'cx'mtt: ■. 

xyrSH (Vulkacit CZ) , 'Jy ju-Jl-VT-'J 
y (Vulkacit D) St^f" h 9'<>>'Vl'^'>5Ai''X 
iiy f H\ Umi: 1 6 0X;T4 0:H-Jai*lTtf o/c. 

[0050] 
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L-SBR Buna VSL 1954 S 25(B«yer> 75 

BK Buna C3 IKBayer) 25 

>^)fj : YuUasil S(Bayer) 8D 

fj-^^>r^ y ^ : Corax N 339 6 

^WlSk^ : Renopal 4S0(KheiDcbeaie) 32. 5 

»^tlgi^ 2.5 

ifCt V>M : Vulfcanox 4020(Bayer) 1 
iK*V>m'7 y ^ X : ABtilox 6S4CSIieinclieaie) i. 5 

^VlS«|^tf)H>j^W»2. 266. 577^ir J: ^ 
K'x-Ch >J J.^+>''>»;yv'r^hr;^)- 
T.A'y >T 5 K/Vulkacit CZ(Bayer) 1. 5 

Perkacit TBzTOCAJlzo) 
i^^x^^l^rr-y'y/VuUacit KBayer) 

lonsanto HDR 2000 IBITt 
t-06(^) 

100?6#a«r©^i^A-7X«CllPa) 2.4 

300««iU« y a ^ XWCiro) 7. 5 

^l»tt$(llPa} 1S.1 
9l»fltOI#U!CW) 610 

23'C-C<?>«SC:/aTA) 68 
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